Objective: Teaching profession is characterised by an above-average rate of psychosomatic and mental health impairment due to work-related stress. The aim of the study was to identify predictors of mental health in female teachers. Material and Methods: A sample of 630 female teachers (average age 47±7 years) participated in a screening diagnostic inventory. Mental health was surveyed with the General Health Questionnaire GHQ-12. The following parameters were measured: specific work conditions (teacher-specific occupational history), scales of the Effort-Reward-Imbalance (ERI) Questionnaire as well as cardiovascular risk factors, physical complaints (BFB) and personal factors such as inability to recover (FABA), sense of coherence (SOC) and health behaviour. Results: First, mentally fit (MH + ) and mentally impaired teachers (MH -) were differentiated based on the GHQ-12 sum score (MH + : < 5; MH -: ≥ 5); 18% of the teachers showed evidence of mental impairment. There were no differences concerning work-related and cardiovascular risk factors as well as health behaviour between MH + and MH -. Binary logistic regressions identified 4 predictors that showed a significant effect on mental health. The effort-reward-ratio proved to be the most relevant predictor, while physical complaints as well as inability to recover and sense of coherence were identified as advanced predictors (explanation of variance: 23%). Conclusion: Contrary to the expectations, classic work-related factors can hardly contribute to the explanation of mental health. Additionally, cardiovascular risk factors and health behaviour have no relevant influence. However, effort-rewardratio, physical complaints and personal factors are of considerable influence on mental health in teachers. These relevant predictors should become a part of preventive arrangements for the conservation of teachers' health in the future.
INTRODUCTION
Recent follow-up studies indicate that psychosocial work environment is important for mental health [1] . Especially the perceived psychosocial job strain is related to clinically significant psychiatric disorders [2] that have a major impact on long-term disability, dependency, sick leaves, loss of productivity and mortality. The state of health of the German school teachers is conspicuously impaired, especially by mental disorders and psychosomatic diseases [3] [4] [5] [6] . In particular, this situation is reflected by a high percentage of early retirements. Reasons for such a situation are seen in psychiatric and psychosomatic diseases which can be traced back to the high work-related mental stress. However, the stress problem among teachers is not restricted to Germany but it is widespread in the whole world and predominantly in European countries (i.e. England [7] , France [8] , Ireland [9] , Italy [10] , Netherlands [11] ).
teaching profession: high workload and working time, behavioural problems of pupils, poor organisational school culture, poor working conditions (i.e. too many pupils in a class, noise during the lessons, time pressure, behaviour of parents), a low degree of autonomy as well as different expectations of pupils and parents from the teachers [5] [6] [7] 9, 21] . Furthermore, insufficient material and spatial equipment and the negative perception and evaluation of the teachers' profession in society are regarded as sources of a negative strain. In comparison with other professions, the workload is sometimes misinterpreted and positive aspects of the teaching profession (variety of tasks, etc.) are neglected. Against this backdrop, the aim of this study was to examine female school teachers (in this paper referred to as 'teachers') with regard to their state of mental health and current working conditions, physical health and personal factors. We investigated which of these factors allow to distinguish teachers who are suffering from impaired mental health from those who are not. The hypothesis is that personal factors are as much related to mental health as "classic" working conditions.
METHODS

Sample
The examination was carried out in the context of preventive occupational-medical and psychological check-ups conducted between 2006 and 2008. Every teacher in Germany is required by law to be offered this screening diagnostic inventory but participation is on a voluntary basis, which means selection effects cannot be eliminated. All public schools in a defined district of Saxony (Germany) were contacted by the collaborators. A total of 787 teachers from general public schools, aged 29 to 62 years participated in this screening diagnostic inventory (participation rate: 73%) and their average age was 47±7 years. A small number of male teachers, trainee teachers and In the national and international literature on the level and major sources of mental health among teachers, several authors have consistently found evidence that mental health of school teachers is seriously affected by workrelated stress [4] [5] [6] [12] [13] [14] [15] [16] [17] [18] [19] . A large study of 949 teachers found high degrees of burnout symptoms such as emotional exhaustion, depersonalization and low personal accomplishment, measured with the Maslach Burnout Inventory [6] . Biological pathways are discussed as putative mediators between chronic work stress and health impairments [12] . Teachers working in secondary schools feel more emotional exhaustion than teachers from grammar schools, and parttime teachers are more affected by loss of personal accomplishment than the ones working full-time. Male teachers show more depersonalization than female teachers [6] . Gender and school type have no significant impact on work stress, measured with the Effort-Reward Imbalance questionnaire, but older teachers show significantly more work stress than the younger ones [6] . Another study [5] focused on the relationship between part-time and full-time positions. The teachers in part-time jobs have only slightly lower stress levels than those in full-time jobs, also measured with the Effort-Reward Imbalance questionnaire. In that study, neither the working conditions nor the volume of employment significantly predicted health status. Majority of the studies on work-related stress of teachers focus on the socio-demographic characteristics (age, gender, etc.) and the working conditions (workload, pupils behaviour, organisational school culture, etc.). However, there are only few studies examining how personal factors predict mental health among teachers as well as there are only few studies that include work-related and personal factors at the same time. Studies on inefficient coping strategies [20] that complicate the compensation of job specific stress are also missing. The following work-related factors were identified as the sources of stress and stress-related disorders in the impairments [23] . It is based on the self-reported state of well-being in the past 4 weeks in relation to general wellbeing. The symptoms are estimated according to a 4-step answering scale ('not at all', 'same as usual', 'rather more than usual' and 'much more than usual') and evaluated by the classic 'GHQ-scoring' [23] , resulting in a sum score between 0 (mentally fit) and 12 (impaired mental health). Following Üstün and Sartorius [24] , a GHQ value equal to or above 5 as a cut-off for impaired psychological health was used.
Working factors
Working tasks, working conditions and the subscales of effort and reward were taken into consideration. The working tasks and conditions were assessed with a teacherspecific occupational history. The teachers were asked, for example, about the type of school, class sizes, subjects, total number of weekly lessons, time required for additional and extra-curricular activities, and total working hours per week (see notes Table 1 ). The subscales of effort, reward and the effort-rewardratio (ERI ratio) were measured with the short version of the Effort-Reward-Imbalance Questionnaire (ERI [25] ). In total it comprised 17 items, including 6 items on the effort scale and 11 items on the reward scale. Effort (range: 6-30; high values indicate high effort at work) refers to the perceived time pressure, work interruptions participants with incomplete data were excluded from the analyses. Thus, finally, the sample consisted of 630 female teachers. 42% of them were employed part-time, working 50-70% of the volume of a full-time employee. Participation in the preventive occupational-medical and psychological check-ups was voluntarily for all teachers. We informed the participants about the aims and methods of the study. All participants gave their written informed consent. They had the possibility to terminate their participation without any consequences at any time of the study realization. The data were made anonymous and treated in a secure and strictly confidential manner. The necessary ethics committee approval was provided by the Sächsische Bildungsagentur.
Examination instruments
The screening diagnostic inventory consisted of a teacherspecific occupational history, standardised questionnaires and medical measurements. Moreover, socio-demographic data (e.g. age, marital status) and anamnestic factors were assessed.
Mental health
Mental health was assessed with the (German) short version of the General Health Questionnaire-12, the GHQ-12 [22] . This GHQ is a valid screening questionnaire for mental health problems and minor psychological of 6 items referring to the inability to relax after work but also gave information on risk assessment in relation to inefficient coping with demands. The range of this score was between 6 and 24 (high values indicated a high relaxation inability). The general cut-off for "noticeable" values was 19 and for "very noticeable" values it was 21. The sense of coherence (SOC) was considered within the framework of Antonovsky's salutogenetic model as a dispositional resource for coping with demands. The SOC was assessed with the Leipzig short Scale SOC-L9 [29] , conceptualized as a valid unidimensional scale. This scale consists of only 9 items that are answered on a 7-point Likert scale. The higher this sum score, the higher the degree of SOC. Health behaviour and anamnestic factors (sports, smoking, consumption of alcohol, unfavourable nutritional behaviour, behaviour at leisure time, etc.) were assessed by means of a self-made medical history.
Statistical analyses
All analyses were performed using commercially available software (SPSS for Windows, release 19.0). Descriptive analyses included mean and standard deviations for quantitative measures and percentages for categorical variables. Normal distribution was assessed by inspecting skewness and kurtosis of the respective residuals (normal distribution: -1 and +1). Comparisons between the subgroups were conducted using the Mann-Whitney or Chisquare test. The level of significance was 0.05 (two-sided) for all statistical tests. Additionally, the effect size was calculated for all the analyses by quantifying the size of the difference between the 2 teacher groups.
To determine potential work-related, physical health and personal predictors and to weigh positive and negative influences on mental health, correlation analyses were calculated as a first step and then extended to include binary logistic regression analyses [30] . The associations between variables described by the correlation coefficients were and disturbances, responsibility at work, overtime work, etc.; while reward (range: 11-55; high values indicate a high level of reward) measures satisfaction with financial status and related aspects, esteem rewards and job security. A sum score of these ratings is calculated for each scale. The items are measured with a 5-point Likert scale ranging from 'agree' to 'disagree'. If there is a high effort and a low reward, this effect results in a high ERI ratio (gratification crisis). If the ERI ratio is higher than 1, health risks can be expected (the higher the imbalance, the higher the health risk).
Physical health status
Within physical health components, the cardiovascular risk factors and the self-reported current physical complaints were assessed. Blood pressure, body mass index, waist circumference and fitness were considered as risk factors for cardiovascular diseases (for the standardized screening method see Seibt et al. [26] ). For examination of the cardiovascular fitness, a submaximal ergometer test was used. This test included measurements of rest and load pulse rates [bpm] and load time [s] . The load pulse rate was measured directly after finishing the exercise (see notes Table 2 ). Current complaints were assessed with the complaints questionnaire BFB [27] . This questionnaire (answer forms: 0 = no, 1 = yes) consists of a physical (41 items) and psychological (28 items) subscales concerning complaints which can permanently impair well-being. The responses were separated by the number and nature of complaints (discomfort pattern).
Personal factors
The incapacity to recover, sense of coherence and health behaviour were included as personal factors. The inability to recover was examined using the corresponding subscale from the standardized FABA questionnaire [28] . The score of relaxation inability (RI) consisted 
Working factors
Regarding working tasks and conditions at school, the mentally fit teachers did not differ significantly from the impaired ones (Table 1 ). The mentally impaired teachers reported a slightly higher total number of weekly lessons (42 h/week), which is especially due to a higher work effort required for extra-curricular activities. Here, they reported spending more time (21 h/week) on the preparation of and going over the lessons, correction and marking tests as well as extra-curricular activities with pupils and parents. The sample reflects the relationship between occupational effort and reward and mental well-being in a significantly elevated ERI ratio of the mentally impaired teachers. They have higher values in the effort scale and lower values in the reward scale as well as the corresponding subscales appreciation, job security and money or career opportunities. 4% of the mentally fit teachers were classified as belonging to the ERI risk group (ERI: > 1), in the group of mentally impaired teachers there were 20% (Tables 1-3) .
interpreted as follows [31] : none: 0.00-0.09; small: 0.10-0.30; medium: 0.30-0.50; large: 0.50-1.00. Binary logistic regression is a regression that applies to binary (0, 1) variables. This regression analyses are used for predicting the categorical criterion variable mental health (outcome) based on significant work-related, physical health and personal predictors. The predictor variables are continuous and categorical.
RESULTS
Comparison between the mentally fit and mentally impaired teachers
First, we attempted to identify which factors (working tasks and conditions, physical health and personality traits) distinguish the mentally fit (MH + ) from mentally impaired teachers (MH   -) .
Mental health
Of the assessed teachers, 18% showed evidence of mental impairment (GHQ-12 sum score: ≥ 5). The mean of the GHQ-12 sum score of the mentally fit teachers was 1.2 The physical fitness of the whole sample could be regarded as favourable with an average pulse performance index (PPI) value of 1.9 ( Table 2 ). The PPI indicated that more than 90% of all the teachers had a good or normal physical fitness (PPI ≥ 1), whereas 8% of them had an impaired physical fitness (PPI < 1).
Physical health factors
There were no differences regarding most of the risk factors for cardiovascular diseases between both teacher groups ( Table 2 ). More than half of the teachers had high blood pressure (51%), about 40% were overweight (29%) or obese (12%) and two-thirds of them had an increased or strongly increased waist circumference ( (Table 3) . Regular physical activities were reported by 64% of the teachers, i.e. a sports activity at least one hour once a week or half an hour twice a week (the minimum of physical activity required for achieving good physical fitness). In this sample, only 46% of the teachers reporting regular physical activities demonstrated very good physical fitness (PPI > 2).
Predictors of mental health
Binary logistic regression analyses were carried out to test the influence of the work-related, physical health and personal factors on the mental health of teachers. First, all examined working conditions (volume of employment, additional activities, extra-curricular activities, preparation and follow-up of lessons, size and level of classes, volume of school lessons, weekly total working hours) and the scales of occupational effort and reward were tested as possible predictors of mentally fit (MH + ) versus mentally impaired teachers (MH   -) . Then, the predictive values of the physical health (cardiovascular risk factors, number of physical complaints) and the personal factors (relaxation inability, sense of coherence, health behaviour, including age) were tested. As the last step, all conditions were analyzed in a combined model. In the regression analyses, the working conditions explained only 2% of the variance between the mentally fit and mentally impaired teachers and the ERI subscale alone explained 7% (R 2 = 0.075). In the case of physical health factors 14%, and in the case of personal characteristics (relaxation inability and the sense of coherence) 17% (R 2 = 0.166) of the variance could be explained between both teacher groups. In the combined model ( Figure 2 , Table 2 ), the variables ERI ratio, physical complaints and personal characteristics proved to be relevant predictors of mental health and elucidated a variance proportion of 23% (R 2 = 0.226). Fit mental health was associated with a more favourable ERI ratio, a low number of physical complaints, a good ability to recover and a good sense of coherence. The teachers with impaired mental health showed an ERI ratio above 1 more than 3 times
Regarding physical complaints, significant differences between the mentally fit and impaired teachers were determined. With an average of 13 physical complaints, the mentally impaired teachers reported significantly more complaints than the mentally fit ones (average: 7 complaints). For the present sample, exhaustion and tiredness, neck and back pain as well as forgetfulness or inattentiveness appeared to be first rank complaints (Figures 1 and 2 ).
Personal factors
The mentally impaired teachers had significantly higher values of relaxation inability and lower values in the sense of coherence score. There were no differences in health behaviour from 0/1 to 5/6 but variation in the best thresholds is unaccounted for Goldberg et al. [34] . The regression analysis of potential predictors identified 4 variables: effort-reward-ratio, number of physical complaints, ability to relax and sense of coherence that explained 23% of the mental health variance, of which the variable effort-reward-ratio was identified as the main predictor for fit and impaired mental health. That means, this variable had a particularly large impact on mental health. By contrast, the examined 'classic' factors of the working situation, the majority of cardiovascular risk factors and the health behaviour contribute only to a small extent to the explanation of the state of mental health. This effect is not in line with our hypothesis (health and personal factors are just as related to mental health as 'classic' working conditions).
There were significant group differences between the mentally fit and impaired teachers regarding the subscales of the ERI ratio. The teachers with impaired mental health reported a higher ERI ratio (MH
. This effect of a comparably higher effort and a low reward (expressed by low appreciation, job security and money or career opportunities) and impaired mental health was confirmed [35] . There are indications of the known problem of the image of the teaching profession and the great implications of a lack of appreciation on health-related well-being [6, 36] . This result is supported by the fact that significantly more teachers with impaired mental health belonged to the harmful ERI group (MH + : 4%; MH -: 20%). With an actual ERI ratio > 1, the chance for the appearance of impaired mental health increases 3.4-fold for teachers (Table 2 ). This indicates a specific need for prevention measures. Compared to the ERI ratio, the odds ratios of physical complaints and personal factors were less important predictors of mental health in the teaching profession. However, the teachers with impaired mental health had a higher number of physical complaints and showed a significant complaint pattern, which is characterised especially by exhaustion, tiredness, brooding, doubts, forgetfulness, (OR = 3.4) as often as the healthy teachers ( Table 2 ). The odds ratios for physical complaints and personal-related factors were significant, but not very meaningful in the case of prediction of impaired health. It was confirmed that the volume of employment, school type and calendar age do not prove to be predictors of mental health among female teachers.
DISCUSSION AND PRACTICAL IMPLICATIONS
Teaching profession has been labelled as highly stressful [7, 32] . So far, international studies concerning mental health of teachers have indicated relationships between mental health impairments and job-specific straining factors [4] [5] [6] 12, 13, [15] [16] [17] . The resulting negative consequences demand a comprehensive analysis of the risk factors as well as resources at school in order to find suitable solutions in terms of preventive and intervening measures in the teaching profession. The findings are based on a sample of 630 female teachers working in German public schools. Mental health was assessed with the German short version of the GHQ-12 [22] . The teacher sample was classified according to the case classification from Üstün and Sartorius [24] . Based on the GHQ-12 sum score ≥ 5, 18% of the teacher sample showed signs of mental health problems. This percentage of teachers with impaired mental health is not higher than in the study by Üstün and Sartorius [24] , who examined general population. Using the slightly lower cut-off ≥ 4 according to the British Heart Foundation [33] , 23% of the teachers are likely to be suffering from some kind of mental health problems. Bauer et al. [21] report that 30% of their teacher sample (male: 32%, female: 29%) showed signs of significant mental health problems using the cut-off value ≥ 4. Beyond these facts, GHQ values vary between populations and countries [23] . A GHQ-12 validity study revealed an equally wide range of best estimates for threshold scores ranging distractibility and sleep disorders (Figure 1 ). This indicates a psychosomatic context. Also, the work-related evaluation of effort and reward already includes aspects of subjective complaint perception like rating and coping. With this regard, factors such as: coping, motivation, work satisfaction, working style and social support appear to be promising explanation variables in the scientific studies of health status [6, 17] . In this study, social components like cooperation with colleagues, parents and school headmasters were not analyzed closely, but could be relevant resources for the teaching profession and thus, should be considered in the future in a more detailed manner. In summary, the results show a stable mental health condition for the majority of examined teachers (82%), which is accompanied by a favourable ERI ratio and moderate working conditions. Despite this state of mental health among the teachers, there were health impairments in some of them. Taking into account importance of the teaching profession for pupils and the society, it seems clear that there is a need for action in the shape of suitable prevention and intervention programmes. There are some starting points for supportive measures. They are to be found in demands and resources of the occupational conditions as well as in personal coping style but also in social and personal surroundings, especially in special health complaint patterns, occupational effort-reward-ratio and the ability to recover. In order to improve reputation of teachers, the importance of their pedagogical work and their educational responsibility have to receive greater emphasis in the public dialogue.
Strengths and limitations
A limitation of this study is its cross-sectional design, which is only able to describe correlations but is unable to prove causality. Moreover, the limitations of the instruments must be considered. The data in the used questionnaires are based on self-reports which may be biased by effects of social desirability. According to the GHQ-12 questionnaire, the literature mentions different cut-offs for the identification of cases, and cut-offs usually vary in different studies ranging from 4 to 6 [37] , depending on the evaluation strategy. The results might have been affected by the response bias because the mean participation rate was 73%. The limitations of representativeness of this study may be caused by the fact that our teacher sample was a regional sample from the area of Saxony, Germany. Therefore, this study sample cannot be considered to be representative of all German teachers. In Germany, teacher recruitment and education is organised differently in several federal states. Thus, extrapolations must be made with caution. In order to draw conclusions with respect to German teachers in general, comparative studies with other federal states are necessary. Furthermore, it has to be considered that this study was only able to assess a part of relevant professional demands in the occupational history. Social components, like cooperation with colleagues, parents, the school headmaster and pupils, as well as performance and behavioural problems of the pupils, the importance of which regarding stress in the teaching profession is acknowledged, were not presented. Yet, it can be assumed that health and personal preconditions are rather relevant factors for the analysis of risks and resources of the teaching profession. The importance of the ERI ratio could be correlated with the fact that the estimation of the ERI balance in a job already contains aspects of the subjective complaint perception and coping. Therefore, especially factors like coping, selfefficacy, motivation, work satisfaction, the way of working and social support prove to be promising variables in scientific research [5, 9, 19, 38, 39] .
Key points
1. Impaired mental health could be found in 18% of the teacher sample. The teachers with fit mental health are significantly different from those with impaired mental health by a favourable ERI ratio, a lower number of physical complaints, a better ability to recover after work and a stronger sense of coherence. 2. Contrary to the expectations, the examined "classic" characteristics of the working situation are not relevant predictors of mental health in the teaching profession. The effort-reward-ratio proves to be the most relevant predictor of mental health of teachers, and in addition, physical complaints and personal factors proved to be relevant. 3. The identified predictors should become a part of preventive arrangements for the conservation of teachers' health in the future. The measures focused on health promotion and improving working conditions may also affect work-related stress positively.
